Abstract. An improved fish-swarm algorithm is proposed for resource scheduling in cloud computing. The improvement process is divided into the following aspects, The experimental results show that the improved fish-swarm algorithm is more suitable for resource scheduling in cloud computing because of its high accuracy, short iterative process and fast resource scheduling time.
Introduction
From the birth of the first computer to the present, the computer model has gone through three important stages, namely a single host mode, server / client mode and cloud computing model [1] ..Cloud computing has changed the traditional server/client model and proposed a new calculation model. It is another revolution in the computer field. Cloud computing has changed the original model which focus on the task delivered to the large processor, and achieved a new type of computing on demand distribution model [2] .
With the rapid development of computer technology, users increasingly high demand for the Internet, the scale of cloud computing becomes more and more large, and the user scale is magnanimous [3] . Therefore, how to adapt to the dynamic changes in demand, to achieve high efficiency and low cost of rational allocation of resources has become a research focus of cloud computing. The key of the whole cloud resource allocation is to select a reasonable resource allocation algorithm. A good resource allocation algorithm can not only improve the calculation and transmission speed, but also reduce the load on the cloud computing network and reduce the energy consumption. So that it can make the network load as soon as possible to achieve balance and enhance the performance of the entire cloud computing system [4] .
Wood analyzed QoS Guided Min-Min and its improved algorithm. In view of the fact that these algorithms are not balanced, he proposed a QoS task scheduling algorithm. The algorithm divides the tasks into general tasks and special tasks. The general tasks are greedy and the special tasks are dispatched by Min-Min algorithm, which makes the system load balance [5] . The cloud environment has the characteristics of complex and changeable, and the demand of users will change according to the time. This flexible and virtualized characteristic makes the QoS constraint algorithm difficult to adapt to the environment and the change of user's requirement. In order to solve this problem, Goyal considered the task's trust QoS, proposed a task scheduling mechanism in the cloud computing environment, and used virtual machine migration technology to achieve dynamic load balancing [6] . In order to improve the quality of service, Tian developed an algorithm QoPA for resource allocation, which is based on the needs of users to service quality. The algorithm solves the problem of user sensitive to quality on the basis of analytic hierarchy process. At the same time, a fuzzy comprehensive evaluation method was used to evaluate the replica nodes with high satisfaction, and then the FCE_RS algorithm [7] .
In view of the service performance evaluation of cloud computing, Matos introduced the queuing theory into service performance modeling, and applied this model to the update delay evaluation of SimpleDB Amazon. The experimental results verified the feasibility of the model and also showed the dependency relation of performance of device and service of cloud computing service [8] ..
Fish-swarm algorithm and its improvement strategy
In order to make artificial fish-swarm algorithm adapt to the problem of resource allocation in cloud computing environment, this paper proposes an improved artificial fish-swarm algorithm. This algorithm cancels the stochastic behavior of the original algorithm, adds the jumping behavior, and introduces the life cycle and survival index to improve the global optimization ability and efficiency of the algorithm.
(1) Jumping behavior
In order to further enhance the ability of artificial fish to search the global optimum, this paper introduces the jumping behavior of artificial fish. In the artificial fish-swarm algorithm, the jumping behavior is mainly used to solve the problem of local extrema. That is, when the artificial fish into a local optimal value, even after much iteration, its fitness value will not change. At this point, we need to model the parameters of the algorithm to make some changes, and the artificial fish out of the local extreme areas. The specific description is:
First, set the jump value of the fish jump, determine whether the objective function of artificial fish is less than the difference in jump after n iterations, where the difference between the current value is of the optimal value now and before iteration. If the conditions are satisfied, some artificial fish are randomly selected and the parameters of these objects are set to jump out of the current local optimum state. The mathematical expression is as follows:
Herein,  may be set as a mutation parameter as required. The survival time of artificial fish is life cycle T, the mathematical expression is as follows:
Here, max F is the optimal food concentration in fish and  is the proportion coefficient.  is the unit time consumption of food, referred to as the consumption factor.
The survival index h is described as follows:
Where, T is the life cycle of artificial fish; F is the current location of artificial fish food concentration;  is the consumption factor. After the introduction of life cycle, the viability of artificial fish with its location changes. When the global extremum is near, the life cycle of the artificial fish is the longest. When it is at the local extremum, the artificial fish will die out and reborn in the initial state. The advantage of this method is that the algorithm has a wider search space, and improves the efficiency of optimization, saves the increase in the number of populations brought about by the huge storage space.
The implementation of improved fish-swarm algorithm
In the cloud resource allocation model, cloud resources and cloud customers are subject to the following restrictions: First, a cloud server can accept multiple tasks. Although the order of service requests for each customer has been determined, the server does not consider the priority of the task when it runs multiple tasks on the same server. Second, in a certain period of time, the cloud server and customer requests are one-to-one relationship, and the service does not allow interrupts. Third, each task can only be executed once on the same server. In the cloud resource allocation mathematical model, the specific constraints are as follows: The ultimate goal of resource allocation is to get the minimum number U of physical machines participating in the virtual machine allocation:
In the above process, q represents the total number of resources.
Among them, the task execution time constraints refers to the resources to perform the task of the time spent. The bandwidth allocation constraint refers to the maximum bandwidth that can be allocated. The network delay constraint is the maximum network delay that can be provided. Define the objective function as: 
Fig. 1. Comparison of iterative times of two algorithms
First, we observe the comparison between the traditional fish-swarm algorithm and the improved fish-swarm algorithm in the iteration times, as shown in Table 1 and Figure 1 . It can be clearly seen that the improved fish-swarm algorithm has fewer iterations, that is, it does not fall into the local minimum and can not find the global optimum. In this experiment, the optimal solution is 45. From the experimental results, we can see that the optimal solution obtained by the traditional fish-swarm algorithm is close to 50, and the improved fish-swarm algorithm is very close to 45. From the above two groups of comparison results, we can see that after the improvement of this paper, the performance of the fish algorithm has been improved.
Conclusions
Aiming at the problem of resource scheduling in cloud computing, an improved fishswarm algorithm is proposed based on the traditional fish-swarm algorithm. The experimental results show that the improved fish swarm algorithm proposed in this paper is more accurate and the number of iterations is shorter, and the time of completing cloud resource scheduling is shorter.
